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4t4 VP P,-KyrgR4 0 0 . iSSEIMtfl-f 0 V 
P P XyTWfrhW) $*lfcJWE V P P i S^tEi: 

t Jt&fcaj i v p p wwum 

10 0. iS^fft&fftff <c<fc 0 V P P# X7»?3ff 3 
*ufcftJMflE*»«U gmmfffcJtt£&aJL£fl^£ 
JS£1-$JS2VPPl/'WJlfB»l 10, SS1VPPU 
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g?200.VPP3yb a-^E«HBW)as*(8#K <fc 0 
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mm 1 1 >jm<7)$nsmmim 
nm&im^xm&v p p &m.t& v p p* 
MiawHweJ: o«ev p p-i?yrss*^as^ s*i 

fcHWHWEVP Pt3W«Ei:*lfciMKBLfc«-f £ 
«±t ** 1 V P P U^M&JtigSi , 
flfflOTBElWHS^fc: ± 0 fSKV P PsKyTWCJHES 
fifc«iWE*»SU «WB»WEfcJttHJttBLfca 
#*J8£f4»2 V P P i^^HUffltft . 
Mem 1 V P P U^MKi!«(!Offl*ffl^tfl9fi»2 VP 

p u</^««ai*«#aMiiKiWJBtt*«# t £ 

£fi t . v p p^y c^i«W48««tf 

6VPP:jyhn-/HI!S&gffi:, 

WEV P p 3 y h a-/W«a(ltijft*£ i mm 

ft* 6 i fc £#f&k -fl>iti*Ei!lftffl#El2lS&. 

i it m 2 ] mm 1 v p p ^miasawi , una 

«EV P P>W»E3BWEJ: 0 WtfUf . VP P-K^t 
SSEVPP^ie^llEiWtiitf. VPPtflE 

IMEimtWaEMmttLX. VPP.lfyeyj/fitt 

(n$g 4 3 fiffiv p p n v v n-)vmmt. mi 
% i v p p i^/i/fcibssoajflft^t . mss 2 v p p 

'Af (high I ebe 1 ) ^B#. mi')'/?* 

( h*js 5i wmyft^-mit. mzv p p 

ayhQ-A^RSflatfjft^d 1 Vvf' -£jg 
[000 1] 

o^mmmmmzm i . v p p ,-Ky 
we**!!*** c t fc j -ot . ^yyfvmwmm. 
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[0002] 

[«3to0tt«] HRC. DRAMte. l~Xi\>?V¥X 

?i lo^nyTyttT^^Siut/^'J-fe/Kc, f 
5: 7-f h Lfc 0 - Kt* £ i: 5 y^A7 

^-fex^^y-c. n-rHu^xho-r (Row a 

ddress S t r o b e ) ^X'fo&yX/RAS 

10 ifcfrS. 

[0003] kZbtf. M£DRAM«, ^'J-fe/l/* 
fitlfcf *. 1 "XO-fe/H* 7 y'sXftfNUO S 
T-. xl^-a/S-K (threshold) mi£Vt n(c 
± £ «E»££#Ji L T«j!ii«E V cc+XUi/ 3 ;H< 
IE V t n + A V<0lfitt^f 5 7- K 5 <f V^ffl 

vppi64§i$:^tf. t%*>*>byyi?xf<nmfrt> 
At, PMOSSh5^yx^«o«^i, S«ffl£J:< 

ttT<7)Z&z<mtz> z t nmo 

$<tl>*\ (latch-up) » 

it* SWt'NMO SS h 7 yyX^ * 

li, ]«tt*i<£*r*A'3fc:*4fcrtfc. NMOS 

g/NSx l^i^a/U KHEV t BLbtfttW- >«fi^EnJa L 

30 5^ x^lBSrt&Jt^Wis «S«EVc c i Oa^t 
fflTftiJMEVPPtjjaff*. 
[ 0 0 0 4 3 M 1 tt. t«*S«S(= ± !>K«Eiiftffl#E 
0^7'n-/^0T'*S. ii«EI(l^ffl#ElsIS§{i. 0 
iSUoiofc. VPPUA^jfjgn VPP^yh 
a-^B»2 0. UV/Ji-xl'-^iS53 0&tfVPP 
tfxr^OTlMSiVO^. vppu^/HfetfJfiKl 
0(i, iSSEW#t-K^^t<i#-C*«»f^IWi^ 
B I E*>* 'Af £0Kf, iSlEVPPtSiilEVre 
ftZtiMlX. WBEVPP*»Bilg[fcHaLfcjW5 

40 *»e«KfiUfc«^VPBSB«rai*t*. £W|g, iWI 
EVPP^SJ?«EV refi OSIWKf , ffi^ft^V 

PBSB<in->i£fi. vpp,fyey/»Jt'l4 
I.U'SWWIL. tHWBEVPPaWBWBEVref 

i'XKfmtf. ai^fi^vPBSBji vvf 
vp p#yevmmtz x i mmh . 

[0005] VPP3yhn-/Kai8SS52 0Ji, VPP 
I^"0M(IH1» 1 0 Oift-hm V PBSBk ift^Jfflifi^ 

mmt&m^oscswzmit*. vpp^yb 
50 o-^B»2ott, vppi/^nnaaiooas^jfi 
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^-VPBSBfcSf^iJWi^BIE*^ 'M' CO 

U VPPU^SltiJgBlO^aS^fi^VPBSBklil 
ffWil-f BIEcOd^O-f^l^t'i '0' k$ 

fiht. atfjfi^oscswn 'n*r k£ft, #8<a 
y y/*5/l/-**3 0Mifrr*4v^J: 3 IdWt 

[0006] yy/*5/k-^»3 0tt. VPPnyF 
p-;MU!8g?2 0oaj^fi^OSCSW^ \M' 

POSC«6£U 'or cos$(4iM££L&v\ VP 
P#yrgff4 0i4. yy/*2^-*»3 0*>£Jfe4L 
£^XfI^B P 0 S etc J: 0 V P PWEtfBflfflfcH 

♦-^/PSfu yy/*^l/- ?a3 0#»ft£gSS&t 
yy/*^lx-^»3 0frfeft*Lfe>t/^ffl^O 
SCHK±»JVPP.1fyr»4 0*«IM^LTVPP«E 

out, vpp«E*«asu ftasLfctttfBMk£» 

tfitf v P p X> t 8 y *wt* *n «t 3 icMff U , 
^U}L/-^@^^J3SLtv^(tii(fVPP^yt fl 

$9&LT, VPPf;E(4, -*««tt«B«-*ifc 

[0007] 02kt Hitca*s*ifcaawvpp^ 
^aa* i o commt'h h . v p p i/^/nnaw 

14, S«EVPPt/-KNdlkcoia(cateS<xfc^ 
^-F^^PMOSF^yS^Plk, y-FN 

d 1 1 y- hn d 2 t^Hfcaes*i, y- mc«b« 
ev d d#8hws*l y-h*Ndi nmmmmmEv 

2k, y-KNd2ty-FNd3t^(a*C*BS^ 
ftfMMWB I E# 'Af ««£*yt*n, J- 
FNd 2<9ft^£y-FNd 3£fiiSt*PMOS F? 
y$;x*P3fc. y-FNd3kftfft«EVSSk*>Bl 
C^*-Fmt"C3»SSil, y-FNd3?)fI^#X 
Uv-g^FWEEVtfeLb^C^yi:?^ y-FNd 
3tfO«E* «ift«£EV S S(Cjftf;$ £ N MO S F 5 V 
y-FNd3fcJ»MEVSSk<0fSfc: 

fu /-KNd3€0«ES:SiftiEVSSCSt{tJ$-frl) 

T, ft««EEVDDi:/-FNd5i:^ia(C««Sii. 
y- h teftiMffi V S StfEffiinSfl* P MO S F 5 
**P4k, y-FNd5tffi*SEEVSSi:C0Hfci[ 
H(3tti3*U y-FNd3^ft^fc®g®EVDD£ 
i»J#^ffl»Sil6NMOSh^yS/X^N3, N4 
k, y-KNd5fcai*(l*VPBSB«rai*"f*y- 
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F N d 6 k ^)Hlc»!l»aite**i6 4 I V 1 % 

I V2itH*SiiTV^, 

[0008] JJEHMt **** V P P WOHisii l 0 
ML ftfWWWl^B I E# 'M * t«rfltf. PMOS 
F^y^^PSIi^X NMOSF7y>-'X?N2f4 
*7tZtl. VPP-PMOSh5yi/X^Pl-P3 
^l/y 3 ^ FIE V t m*S- FNd 3 KfiSlSfl 
4. VPP*ffii««atlBEEVDD+ I 2Vtp 

IfiLtfcfcfttf. Sfi*S-fVPBSBJ±D^k$ft, V 
10 pp#yey*W»0jb3tf*. vtpli, 
PMOSF^y^X^^XUxg/UFlE-CftSo <6 

vpp«EE#««S«EVDD + I 2Vt p I 
Witf, ffi^fi^VPBSBJi Vvf ' keri> VPP 

[0 009] 03(4, Hifc^Lfcfi&faovppiiyF 
D-yHDf5S82 0c7)l5lS&llT'J)l)o VPP3yhn-;t/ 
M$20J4, VPPK/^{i5S?10coa3^fi#VP 
BSBk»ftM«I^BIEfc2A*kt6NANDy 
— FN A 1 k , NANDy-FNAl^ttS^y-FNd 
20 7k<l^OSCSW«raS* , t6aSA88 : FNd8k<50BI^ 
fiWfc*B3*i*4 I V3-I V5 k-CflWIS 

<i4. VPP3yFD-;HHS8»20a. VPPW<^ 

1 0 <7)&1im V P B S B t MrtttMWB I E 
tfetR 'M ' tO^s ' OliJ^fi^OSCSWSr 
EfcWS^OSCSWtf V\f <AB$, 

yy/^^>i/-^3 0^«i#LVPPiffi^^yt o y 

[ooio] B4ii. mi^Ltzvyfti'V-m 
30<nmmx*hh. yy/*s/i/-^»3 0tt, vp 

30 P3yFD-;HH»»2 0coaj*B*OSCSWi:S^ 
c0lil*ie^OSCSWS2A^i:tSNANDy-FN 
A2k, NANDy-FNA2<oa}*y-FNd9t(i 
■fOSCSWSrffi^ sas^SB^Nd 1 Ok^Cifi^J 
fcjS*Sft.*>f I V 6- 1 V 9 kTflljRSil 

h> yy/3Txi/-^»3 0»i, vppnyFo^ng 

»»2 0^ai*fl#OSCSW*« vw CDB^ ^^l^ 

-i/ g LT-J6WBW wxOT b p o s c £ 
[ooii] 15(4, Hit*Ufc8aw>vpp#yr 

40 »4 0^@88HTft6. «E*<?)VPP^rSB4 0tt. 

y y ^* ^ i/ - 9% 3 o ^aj^fl^ b p o s c 

l>A^y-FNdl 1 k. y-FNdl lOfl^SrSfi 
L> BKSiifc»ty-KNdi2t:aj*1-*-f^ 
-^IVlOk, y-FNdl2ky-FNdl 3k^) 

faws?Hc;i£i£ix£ a i v 1 1 - 1 v 1 3 
k, y—FNd 1 3(c y-xai/ f u~ ytf *ait:«« 

y-F*«y-FNdl4fciS»$*l, y-FNd 
14C^-^F5v7 , «flE«r91IDt6NMOSF5>' 
i/X^NSk/TOWEVDDky-FNd 14k<?5H 

50 \,zy>(*-mm?mmii&KMosh7>i;z?N 
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6k, ^yA'-^IV10Oiii^y-HNdl2i:y- 
KNd 16t<0ia(Cgg|$tlS'f y/W I V14i, 

y- K n d 1 6 K v-xm H u-y*g8«c««s 

ft, y-h* s /'-HNdl7fcM£$^, /-KNdl 
7(cy- bX b 5 •y7lE££pflnt6N MO S 
-X:?N8k, lKgSEVDDt/-HNd 1 7k«Hfc 
^-f Kffifrtftlidfl* NMO Sb5 yv'X^N9 
t . /— FN d 1 7 CV-X&tf F I/- y*«<-3Ifc:&8i 
3ft., y-F#>V-FNdl8fciI&$ft, /— FNd 

i8{cr-h^h7yrmE5-wsD-ri.NMosh9y 10 

y'X^NlOt, liflEVDDty-FNdlSktf) 

mzyj mmx-mztiiNuo s f ? v.vxt 

Nllt, /-KNdl4fcVPPiBE*Hj^-fSffi^ 
Sg^-N d 1 5 fc «OBIfc««Stl, y- F \,ZJ~ H N d 1 
8«0f|-f^EPHn$ ft&NMOSF5yx*X*N7k-efll 

jSSfttus. vpptfyrawoti. vppk^i 
l&WZim bposc(c,1:02VDD £(t?)Hia J 
[0012] 20 

^t&mniimEfmmmmte. vpp,#yrss 

4 OONMOS Y*7>VX9\il 0)?- Ffcl«ft2> 
y-F*Ndl8tf)$ti#S*3VDD- I 2Vtn H 
fito'EpflnSftSflT' , NMOS F^yi^^jWfclg 
Zixh%ixm->K. i>U WW£EVDD*«5VT* 
14V«m{4k&9, NMOS F5yy'X?N 

[ooi33 itztf^x. *ma. ±Kflaw>*«E 30 

»-3t. *«S*0BWtt. JWEVPP.IfyrEIUJOr 
- F* F 5 •yrlffi^-SW'OHJLttiSI-l) £ k £ 

muzmizi: ^nsxyrmnmmm 1 

[0014] 

t 1 tmztt ztitd&mz j: 1, ^ mE»ftffi#E @ss 

U. ^^^^ * D SIS^mJE»^#ffi[USaic*i v ^ 

p* yrat , s«Eis#fi^{c «t Owfiav p p^yr 

sftfcwirawii vp p kmmmt 
ttajLfc«^*«ftt*»ivppK;n>awfc. i? 
mmsmmmz «t »?i?ievpp#yrg[r#E$ft 

£8£t6S2VPPl^Wfcajg!i, KBW1VPP 

i/'onKaawaj *<i^t Mem 2 v p p v<jmm 50 
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«a!*fi*2ume**fflWHS*k**«u vpp 
*y ^yymmmtim^m.ti v p p a y f 
a-/uHB»t. iifievppaybD-/ngffia5<oaj* 

1 0 0 1 5 3 tti, m& 1 vp puKMnsmt. w 

£»CEV P P tfifieg^ttEi 0 Wtfttf . v p p # 

iwestiflE v p p*sfiie**«E i 9 iEJtftif, vpp 
«E t ?j?y ey /t* £ 0 <c«»t 4fi*fc £ 

k£#f&k-rs. «K«2vppu^«Mis« 

ii, BWcfiiStEa^tiiJ^ifltftJf, VPP,-i?y 

y^t* J 3 fc«»*4S^*»£-r & £ k J ^ k t 
6. WEVPP3yhn-/HlI«»i, MSI 
VPPU^l4*aMW>iiS:&fl»fc. MBI2VPPK 

-I ' (high I e b e 1 ) 0)^ ffffiU V?*^)/ 

^fi^«4t4£k*H»kt*. 

[0016] 

[ o o l 7 3 06li. *#Hfc i SKCEKiftfflllE® 
S§«07'n.y71lT"^S. S«E»f^ffl#E[elS5{i, 0^ 
Uoiotc, mvppw*CA4W8»l0 0. ^2VP 
P K/U^ffl^ 110, v P P n y b a-/HU8Sai2 0 

o. yy^v-ix— ^ss3 0 0Sixvpp,-jfyrgi54 0 

0Tffl«$ftl.. *2VPPW*/l*KH»l 10. VP 
P a y b n-yHHS§g? 2 0 ORIS V P P #y rS?4 0 0 

[001 83 *ivppu'W4Jiai»i00li» 01k 

#BIE*J VW (55^ SlEVPPtSJglEVr 

e f fc$rik®L. mEvpptfmmmuj)*g 

*>*»lUlUfcfi'tVPBSB*tB*1-6. £<0^. 
EVPP*««»«EVref iOiSltfttf. JtJ^fi^v 
PBSBii *d^' fc§#i % vpptfyvyvmftZX' 
#*v^dfcM»L. tL»«EVPP*«*«EVr 
ef iOttlWUf, iU^fi#VPBSB(i Vvf' t§ 
ft, VPPtE^-Kyey^-f&JidCMPPti. 

iooi9i»2vppKn/fjiBwi ion. mm 
mm^B i e# • mvp pxyr&A oox-% 
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<fc****«EVPPGi:5tflU mW&Vre f I 
Jt*!*fflLfc(i*VPGBSB*tMj-f&. « 
EV P P G*qHS«EV refi 9 WWUf . 

vPGBSBti 'o<r fcSfi. vpp-iryty^l&ft: 

SEVref XVmrtlti. *7Jft^VPGBSB(i 
[00 20] VPP3yFn-/W3R»2 0 0Ji, SI 

ays 2 v p p wM&fcgB ioo, no omiim 

VPBSB, VPGBSB&tfl&fBBIWfi-fBIEfcg 

l>li^oscsw£38£-f.&. vppnyFn-/HI!j* 
gE2 0 0»J, S 1 &tfS2 V P P l^Hfca5»l 0 0 , 
1 1 O^fflllfi^VPBSB, VPGBSBfctMft&JSJ 
fi#B I E#£gp 'vvf ' Vvf ' *>atfJfi# 0 

SCSWfcfteU <XRO'Jy/3r^P-^*3 0 0*« 

»fw&j:3fci(w&. tusiays2vppi/'< 

y^ffigJlOO, 1 1 OSOJli^ft-fVPBSB, VPG 
BSBatflftfSMWi^B I E^dfcWffifrloTi 
'or fcSft&fc. ai*fi#oscsw(i 'o^' fc 

[00 2 1 3 yy/*s/l/-^»3 0 0tt, HlfcRtt 
fc, VPP3yhD-yHsIK®2 0 0<7)tfJ^<i#OSC 
sw*< 'Af cob#, ^ vi^->- 3 y»fls$r LT-£iS 
JHWW;MB^BP0SC*»4U 'n<7' comfits 
ffcfclfcK vpp,-Kyr3S4 0 0<i, 'jy^tfyu- 
3 o oa><b?g£ LteWziGftB P 0 s c izi. 0 V 
P P^BE^BfiaKlfittfcitlWrtsKvty/** 
*. w<rt\ tts^fi^vppGti. vpp--KyrgS4 0 

fc«EfifT*-»T. S2VPPWgH&ajS&l 1 Ofc 
7-<-FA-.y;?$*lTA7J$*ll>. 
[ 0 0 2 2 ] £-? . ftMSMtt*- F(c*4 fc . UfftSiJ 

3 0 0 ?H4 Lfc/ OSCHtC«tOVPP7K> 
7"»4 0 0*«IM^LVPPWEt:±*8*iii:fc* 

*. <xc sivppu^eiasajiooii. oftum 

fl^B I Eff VW ' tf)B$. VPP«E£t&i}U $aj 
Lfc*a«IflMIfcf!B*«itf v p PXyvymmX' 

^fWUfVPP^Ei^ev^iWfciiJffESHt* 
J: ^ (cMWr« ft*v P B s B ^ Jtt . 
[00 2 3] fLT. S2VPPU^W«iajlSl 10 
li. fMBW»fi#B I E# tfOBf, vpptfyr 
»4 0 0T»£U:*t»*n*EVPPG*£«U d 

coflff v p p GnvKfrifmmmxk. t mt£±&t 
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frvUdfctWjfi-fVPGBSBS: 'O?' fc-tS. * 
3-C*V^fcttffl*<g^VPGBSBtt Vvf' Tfc 
5. 

[ 0 0 2 4 ] S 1 V P P WOMfcftgS 1 0 0 0>HtfjfiW- 
VPBSBfcS2VPPW<jUg!ft$l 1 OOitttf!^ 
VPGBS Batf»fW!*ffl»B I Etfgtf VW ' CO 

vppayhv-jvm&mooit. vpptfyy 
*4 0 0#VPP*ES7tcytfy* r -*-6J:3fc. 'jy/ 
^i/-^«300t»ff^*. flrtr. Si vppy 

10 KfVmib&l 00<oaj^/i#VPBSBiS2VPPlx 

*wjkb» 1 1 o oaj^s^ v p g b s B&tftMfflm 

vpp3yi-n-/ngsssp2 0u«i. vpptfyy 
mootfVPPmEZXyvyyx'$%^£oi,z, U 

yy*i'U-?®3oomftZW±Zitz>. ie>&? 
zmmrmztizii^x. vppieu. -j&o 

mffitH»t*. jSK*vpp«E<wytfy^fcJ:') 
V P PjKyTSN o o co b 3 y : Jx?iM®%til z t 

20 [0025] 07fi, 06C@^U!tS2VPPU^U 
&ajgBl 1 0fl5EIBH-C*4. »2VPPKrt4ftffi* 
llOtt. BK*U:J:3fc:, vpp,-tfy7^4 0 0tf0tfj 

^j«ev p p t y - h n d i t nmzMnizmsztii 

rj*-)*imcOPMOS}-jyi?Z?P2 1-P23 
t, y-FNdlt/-J*Nd2fc<?)BIWie8*i, ** 

^'liSlEVDD i *)&^mz*yi: Ztih PMOS F 

7yv^^P24t, y-HNd2fcy-HNd3fc<0 

30 yfc$il, /-FNd2<9fi#£y-KNd3fc<S&t 
4PMOS h5yy'X^P25t, /-FNd3fc^6 

«be v s s i: owik^ Hfliaraws/i, y- k 
n d 3 cofi^* { x w y 3 ;u HIE v t uilobm- y t $ 

NMOSh7yy*^^N21i:, y-h'Nd 3iJSJ6S 
EVSSfcOlSIfcjSteSn. I E# "a 

O^fc^ytSft, y-KNd3«tffifc»ift*E 
VSS{CjS^$^NMOSh7yvX^N2 2fc-CB! 

40 [00263 fLT, B®«EVDDty-HNd5i 

PMOSb7y> ! X^P26i:. y-KNd5i:S»fil 
EVSSfctfJBfcffi^tjiBSil. y-HNd3cofi-t 
tiaWEVDDfciO^SlfllSfliNMOSh?^ 
>?Xi'N23. N24fc. y-FNd5ilMjfi*VP 
G B S B S tb^t 6 y— FN d 6 b OfflCttHKatt* 
M-f^WiV2. IV3t"C«lftS*l4. 
[00273 SS2VPPU'OH*as»l 1011. »^®J 
«fi-f B I E*< ' PMOSF^y^ 
50 X?P25<l;ty» NMOSh7yy'y^N2 2<4^"7 
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£31E V P P G<7) l>Ki\,tf 2 V D D Jilt t &fl(f , tfjfl 
fl^VPGBSB^' 'o-7' tSft*. CflJR. •feyj' 
yfl/KMt, PM0Sh7y->'^^P2 1-P2 4C0 
**«ffe:J:9»S6Sii*. t**>%lB»OT' VPGBS 
Bii. ttEEVPPGtol'<Mffl&£±#tlZb&i: 
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